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[57] ABSTRACT 
A vacuum coating apparatus for coating various prod- 
ucts comprises a housing which includes a fixed part 
and a rotatable cover part which together define a 
closed gas sealable housing chamber which may be 
evacuated. A plurality of product supports are carried 
on the movable part of the housing at spaced locations 
and they are movable to present them at various oper- 
ating stations. One of the operating stations preferably 
includes a gas sealable coating chamber which is com- 
municable with the gas sealed housing chamber and it 
is provided with separate means for evacuating the 
coating chamber. Movable sealing means are located 
at at least one of the stations for sealing the coating 
chamber and isolating it from the housing chamber. 
Similarly, a loading chamber is advantageously located 
at a separate station and is separately communicable 
with the housing chamber or it may be isolated from 
the housing chamber and separately evacuated. 
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VACUUM COATING APPARATUS Accordingly it is an object of the invention to provide 

an improved coating device wherein movable housing 
■ .. -means defines a main chamber and the movable por- 

BACKGROUND OF THE INVENTION t i on carr ie S a plurality of separate supports for articles 

1. Field of the Invention ■■ '[ 5 to be processed which may be moved into. alignment 
This invention relates in general to the construction with one or more separate sealable chambers for exam- 

of a vacuum coating apparatus for coating various pie for coating or removing the objects which may be 
products and in particular to a new and useful vacuum separately evacuated and which may be connected to 
coating apparatus which , has: a plurality of different ; the main chamber of the housing or isolated therefrom, 
working stations for inserting and removing as well as '0 A further object of the invention is to provide a coat- 
for processing products and which includes a rotatable in g apparatus which is simple in design, rugged in con- 
transport device for the products carried on supports struction and economical .to manufacture, 
which are locatable in the main chamber which is capa- For an understanding of the principles of the inven- 
ble of being separately evacuated from one or more - tion, reference is made to the following description of 
separate stationary chambers. a typical embodiment thereof as illustrated in the ac- 

2. Description of. the Prior Art ; ^ ;.qompanymg drawings. 

The present invention deals particularly with vacuum • . . brief DESCRIPTION OF THE DRA WINGS 
coating apparatus wherein various articles or products 

must be inserted into an evacuation chamber and sub- , ,n ^ e dr a win gs: 

sequently coated after they are first heated for the pur- 20 FIG : 1 is a transverse sectional view of a vacuum 

pose of cleaning the surfaces to be coated and thereaf- coatin ? apparatus constructed in accordance with the 

ter coated in an evacuated chamber for example by In ^" tl0 , n; and . . . . ' . „ _ 

evaporation or cathode sputtering and are subse- FIG. 2 is a section taken along the line 2-2 of FIG. 

quently cooled down and removed from the chamber. 25 * 

There are known vacuum coating devices in which the GENERAL DESCRIPTION OF THE PREFERRED 

products to be coated are continuously charged into, a EMBODIMENT 

vacuum chamber, treated by evaporation and then disr , . . . t ... 

. . * * _* j - - ¥? Referring to the drawings in particular the invention 

charged again by means of a transport device. For ex- ■■ ° . ■ u • u- u ■ 

. a n I c . embodied therein comprises housing means which in- 
ample, plastic film tapes and reflector surfaces are met- "Srt i , U ♦ V J U -I * * * 
„. r ,T . . * . ^ JU eludes a bottom part 1 and a cap-shaped top part 2 
allized in a continuous operation plant. ui_* *i_ i j • i i_i i. i_ 
■ r . . , . . it _ ^ . which together. define a closed main sealable chamber 
The disadvantages of the known devices ,s that their 5Q A M ^ t or ^ 

construction is very expensive and. they are usable gen- %Me 3 is affixed %q & ^ 4 whjch js ^ 
erally only for particular products to be coated and nermeticaI1 sealed with the bottom housing part \ t 
which have predetermined shapes. Often in the inser- 35 The transport table 3 is provided with a plurality of 
tion and removal of the products to be coated into the workin g siations and in the embodiment shown it in- 
coating chamber results m sealing difficulties which is c i udes four separate working stations 5> 6> 7 and 8> 
solved only by provision of expensive air-lock construe- t g ach working s ^ on has suppon means for sup p 0r ti ng 

^ ons * . a workpiece 9 or product to be coated. For this purpose 

SUMMARY OF THE INVENTION 40 the support means comprises an inwardly directed 

\ shoulder 10 which carries t he workpieces or the sup- 

The present invention provides a vacuum coatinggp- . por ts therefor 9 with, the products to be coated which 

paratusj Yhich is reliable in service and can be con- as shown in the embodiment of the drawings comprises 

structed at lower expenses than the known devices and a cap^jke structure. 

make it possible to carry out different treatments of the 45 In accordance with a feature of the invention the sup- 

products in vacuum chambers which are hermetically port strucUire s 5> 6, 7 and 8 are resilientiy carried on 

separable from each other. . . the.table 3 by means of pins 12 which are supported by 

In accordance with the invention there is provided a lop and bottom springs 13 and 14 on the table 3. For 

vacuum coating device which has a plurality of differ- t hi s purpose each of the supports 9 are provided with 

ent working stations or operating stations which permit 50 rad j a | collars or extensions 1 1 forming eyelets through 

the air-tight insertion and removal and also the process- which the bolts 12 are directed. The construction is 

ing of the products. The device comprises a movable suc h that the supports 9 may move in axial directions 

preferably rotatable transport device for the products as indicated by the double arrow 52. 

which are located in a main chamber which is capable By rotating the shaft 4 the individual supporting rings 

of being evacuated. At least one of the operating sta- 5, 6, 7 and 8 can be brough successively into different 

tions includes a separate chamber for coating for exam- working stations or operating stations. A plurality of 

pie which is designed to be aligned with a support struc- such operating stations are provided and in the embodi- 

ture carried by the movable part of the housing defin- ment shown one of the working stations comprises a 

ing the main chamber. The arrangement is such that first chamber IS and another comprises a second 

the coating chamber may be isolated from the main chamber 16 which may be separately evacuated and 

chamber and separately evacuated during the treat- which may be hermetically closed relative to the main 

ment. With the construction of the invention substan- chamber 50. . 

: tially all of the lift and swiveling valves which are rieces- Preferably at. least one chamber such as the chamber 
sary particularly in plants which comprise a plurality of 65 15 serves for the insertion and.removal of supports 9. 

mutually separable vacuum chambers can be omitted This working chamber is formed as soon as one of the 

due to the invention and the costs of the installation support structures 5, 6, 7 or 8 which are in the form of 

therefore can be substantially reduced. rings is aligned with a fixed part 17 which is connected 
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into the top cover wall 2 of the housing and it commu- that the same chamber will be used for insertion and 

nicates with the main chamber 50. In the embodiment removal as shown in respect to the chamber 15. 

shown the ring part 7 aligns with the stationary part 17. The number of the required working stations or the 

The stationary part 17 includes a cover portion 18 and working chambers and their distribution and the opera- 

the chamber 15 is connectable to a connection or con- 5 tional steps which are carried out at each station de- 

duit 20 which is connected to an evacuation pump or pen ds not only on the kind of operation to be per- 

an aeration pump (not shown). formed at each step but also on the periods of time nec- 

When the chamber 15 is to be separately sealed from essary for this purpose. Advantageously approximately 

the main chamber 50 a sealing plate 19 which is carried the same period of time is provided for each of the 

on the housing bottom portion 1 is displaced axially in 10 working stations since the longest of these periods de- 

the direction of arrow 54 to close against the bottom of termines the station time which in a continuous opera- 

the support 9 so that when the cover 18 is in place the tion must be obse rved for consecutively advancing the 

chamber 15 may be separately isolated from the main treated pro ducts from one station to the next. 

chamber 50 and evacuated through the connection 20. The main cham ber is evacuated either through a sep- 

It is possible while the main chamber 50 is still evacu- 15 arate evacuation connection or through one of the 

ated to open the working chamber 15 and place the working chambers which has its own evacuation con- 

products to be coated for example a support 9 carrying nection ^ provided such evacuation js ibIe with 

lenses to be coated ,n the supporting structure 7. The respect to the operations ^ ich are bei performed 

supporting structure 9 as well as the supporting stoic- Xhe inventive arrangement has tne particular advan . 

ture 7 may be designed in accordance with the type of 20 Qf {n accQrdance ^ ^ 

products which are normally handled. For example a ■ , . . , . . 

, * . . \_i_i_t • quirement most various working chambers can be 

plate having openings in which the lenses are posi- n«««»^ ~ * u u *r j- 

f. . . - j -ir ■ - flanged to the main chamber if corresponding separa- 

tioned or having an underside for securing the lenses « - , , fi . - . .. . 

0 * » • , . tlon »anges are provided. It is useful if possib e to ar- 

thereon. Support 9 can also be replaced by a single ob- . . . - .. . , 

* * e . . u j * i. ne range the whole equipment of one working chamber on 

ject for example a mirror body to be coated. 25 * \ ** e . . 

After the working chamber 15 is closed and reeva- * ""f . P ! ate £ Ch aS the P ate 26 , as J°7 in 

cuated and upon lowering of the valve plate 19, the ™: 1 S ° that ! l » « ufficient t0 f ; pIace ° nly thlS j^! 6 ' 

supporting ring 7 carrying the products to be treated !t ,S " 0t ab f° Iu # teIy neceSSar * rf | co ™ to P r ° u vide the 

can be displaced into the next working station. Such a su PP ortin e structures in an annular form as shown in 

working station may be equipped for example with 30 lhe P re *ent example. Such structures may comprise 

means for deposition by evaporation such as chamber r « ton fi u,ar cross section if desired. In the drawing a re- 

16 as shown in FIG. 1. The working chamber 16 is pro- ? lI,e . nt moun ' m g of the supporting structures is shown 

vided with a separate evacuation connection 21 and it * ut mst , ead the trans P ort tabI * 3 may be mounted 

is equipped with one or more evaporation sources 22 ™ r res,hent u P ward and downward axial displacement, 

of known construction. As soon as a support ring S, 6, 3 * For such purpose the bushing of the shaft 4 would be 

7 or 8 is moved into alig nment with the eva poration sta- des, g ne d f or rotary as well as axial displacement move- 

tion, the s pace in which Jhg_dep osition by evapo ration ment * The resilient support of the support structures on 

takes place is evacuated and the deposition can be" car- the WOI *ing table offers the best possible advantages 

ried out." ■ ^ . °oth m respect to communication with the upper and 

^Should it be necessary during the evaporation stage 40 lower . side of th f housing main chamber 50. 

to close the evaporation chamber relative to the main While a specific embodiment of the invention has 

chamber 50 or perhaps to close it relative to other been shown and described in detail to illustrate the ap- 

working chambers which may require different gas plication of the principles of the invention, it will be ap- 

pressures for example such as the air lock chamber 15, predated that the invention may be embodied other- 

the evaporation chamber 16 can also be hermetically 45 wise without departing from such principles, 

closed relative to the main chamber 50. This is accom- What is claimed is: 

plished by movement of a plate 23 into pressure en- *• A vacuum coating apparatus for coating various 

gagement with the supporting ring 5 which is posi- products, comprising housing means having an interior 

tioned in the evaporation station shown in FIG. 1. An S as sealable housing chamber which may be evacuated, 

air -tight vacuum chamber 16 is f orme d by supporting 50 means defining a plurality of operating stations adja- 

Ttng 5 and the part 25 of the chamber lTand a remov - cent said housing, at least one movable member in said 

' able bottom 26. Suitable seals are provided between housing movable to each of said operating stations, a 

these parts to insure the air tightness. After the coating plurality of product supports carried on said movable 

operation is finished the plate 23 can be removed from member at spaced locations, at least one operating sta- 

the ring 5 and the ring thus becomes ready for further tion including a gas sealable coating chamber which is 

displacement. communicable with said gas sealed housing chamber 

In a similar manner hermetically closable working and which has connection means for evacuating said 
chambers can be formed for any other working stations coating chamber, movable sealing means at said at least 
which are desired or necessary. Such stations may be 60 one operating station for sealing said coating chamber 
equipped for further depositing by evaporation or cath- and isolating it from said housing chamber, said prod- 
ode sputtering or for heating or cooling of the sub- uct support means comprising ring members, said gas. 
strates to be coated or of the deposited layers on the sealing coating chamber comprising a cylindrical hous- 
substrate in order to bombard the surfaces to be coated ing alignable with each ring member, and said movable 
with ions or electrons and the like. ^ sealing means comprising a plate member engageable 

In order to remove the finish-treated products from on the opposite side of said ring member from said gas 

the apparatus one of the working stations may be de- sealable coating chamber and being engageable with 

signed as an air lock chamber and it is useful to provide the end of said ring member to seal it. 
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2. A vacuum coating apparatus according to claim 1, 
wherein said product supports are resiliency supported 
on said movable member. 

3. A vacuum coating apparatus according to claim 1, 
including an additional gas sealable chamber at one of 
said operating stations having an additional connection 
means for evaporating said additional gas sealable 
chamber, said gas sealable chamber comprising a cylin- 
drical member having a removable cover at the exterior 
of said housing for loading and unloading products 
therethrough. 

4. A vacuum coating apparatus comprising a housing 
having a bottom plate portion, a top cover portion cov- 
ering said bottom plate portion and defining a main 
sealable chamber therein, a rotatable table in said 
housing main chamber, means connected to said table 
to rotate said table sealed with said housing member, 
a plurality of ring supports spaced circumferentially 
around said table and having means for supporting a 
product to be coated therein, and each being aligned 
with an annular top ring surface adjacent said cover 
and an annular bottom ring surface adjacent said bot- 
tom plate of said housing, at least one coating chamber 
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connected to said bottom plate of said housing and 
opening into said main chamber, said coating chamber 
having a coating chamber evacuation connection for 
evacuating said coating chamber, resilient means resil- 
5 iently supporting said table and the associated ring sup- 
ports for axial displaceable movement toward and away 
from said coating chamber, and a cover plate mounted 
on said cover and being displaceable toward said ring 
to engage and seal said ring and displace it into sealing 
10 engagement with said coating chamber. 

5. An apparatus according to claim 4, including at 
least one second chamber connected to said cover and 
having an annular edge alignable over the annular end 
15 of said ring support structures, a separate additional 
evaporation connection connected to said additional 
chamber for evacuating said additional chamber and a 
second sealing plate displaceably carried on said bot- 
tom plate of said housing and movable toward said seal- 
20 ing ring which is aligned with said additional sealing 
chamber to displace said ring toward said chamber and 
to seal the end thereof in respect to said main chamber. 
***** 
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